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COMPLETE SPECmCATION 
Improvements in or relating to Filterii^g Oliits 



I, SouTHwiCK WaI/BBedgb Beigg^s^ a 
Gitizea of the United States of America, 
of 1339, Wisconsiu Avemie, F.W.^ 
WasliiiigtoiL, Bistrict of CaLumMaj 

6 TJnited States of' America, do- kereby 
declare tKe naiaire of tkts ifiiYeiLtioB. and 
in wtat manner tKe same is to be per- 
formed, to be particnrarly Jescri'b'ed 
and ascertained in "and by tlie follawing^ 

10 statement: — 

This invention relates in general to 
filtration and more paxticixLarly filter 
units and to a method of constructing the 
same. - ^ 

15 This invention relatea partionlarly to 
filter elements in the form of a /tubular 
body •comprising an elongated VVeb of 
filter material folded to- extead ba<5k and 
forth between the' inner and outer peri- 
20 pheral surfaces of the titbiilar body with 
the folds thereof extending longitadinally 
of the tubular body, and a tubular bind- 
ing strip secured to the inner folds." 

According to the present "inventixm the 

25 tubular body is of cellulbsie filter material 
having the folds of the web aj^iheT inner 
surface of the tabular body in contact 
with each other, ' \l ' i 

The invention also consists in a method 

30 of constructing the tubulax filter bodies 
comprising folding an elongated -web of 
cellulosic 'material into a Mg-zag f orina- 
tion, compressing said zig-zag formation 
to cause adjacent stretches of -tikie web to 

36 lie in contar^t with each other^ sejptixii3i;g 
the folds, at one surface of the iaag-zag 
formation together, bending the zig-zag 
formation into the form of a cylindrical- 
tubular body with the joined folds f orm- 

40 ing the inner surface of the tubular bo'dy- 
and the other folds lying in the" outer sur- 
face of said tubular body, and bending 
the 'stretches of the weh> in the same 
direction to consolidate the tubfuLar body 

46 and to bring the stretchea into intimate 
contact with contiguous S:tretches. ^ . 

3?he web prior to folding into the zig-zag 
formation may be provided with embossed 
grooves extending longitudinally thereof, 

50 These grooves -serve to form flow passages 
between contacting stretches of the folded 
webl 

In some instances it may be found 
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desirable to employ a plurality of jux^ta^- 
posed web's in ' mLaking "the zig-zag 
formation. ' . ^ 

It is also' within the present iaveniaon 
to insert sheets of cellulosic material 
which have adsorbents such as -bauxite 
incorjiorated therein between "adjacent 60 
sla^etehes of the folded web; 

The stretches of the web* extending 
from the inner to the outer peripheral 
portions of the tubular body may lie sub- 
stantially within radial planes or may be 65 
curved. ' ' ' ' \ 

It may be found desirable in some 
instancest to provide perforations within 
the folds at the inner and/or out^ peri- 
pheral surfaces of the tubular Body. 

The finished tubular body of cellulosic 
material may be wrapped or inserted 
within a: cage to form a replaceable unit 
for use in a clarifying device. ' ' ' ^ 

In the accompahying drawings in which 
corresponding reference eharaoters indi- 
cate similar parts : — 

Pig; 1 is an elevational view partly in 
section of a filter unit constructed in 
accordance with the present invention. 

Pig. 2f is a top plan view of the dSlter 
imii ako stown paifcly in aectioi. 

^ Fig. S is a fragmentary detailed sec- 
tional view of a modified form of the 
invention. ' 

Pig. 4 is a view similar to Pig. 1 illus- 
trating another modrfied form of the 
i^avention. 

Pig. 5 is a toj) plan view of the fitruc^ 
ture illustrated in Pig. 4. 

Pig, 6 is another fragmentary detailed 
sectibnal view illustrating a modificatipn 
of the present invention. 

Pig. 7 18 a perspective view oi a web of 
cellulosic material which has been folded 
into a zig-zag formation according to one 
step in tlLe -procedure, of carrying out the 
present invention. 

pig. 8 is another perspective view illus- 
trating a web of cellulosic material which 100 
has been folded into a zig-zag formation, 
compressed, and to which a net-like back- 
ing or binding strip tas been joined to 
maintain the web in its desired formation. 

Pig. 9 is a plan view of the filter 105 
element after it has been shaped by bend- 
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ing tie formation of Fig. 8 into tubular 
-: fo^m* - ' ■ " ■ 

Fig. 10 is: a fragmentary detailed -feans- 
yef SB sectional view on wHcli is indicated 
5 tie flow* of fiuid tiirongh tte filter unit, 
F|^ig. 11 is au fragmentary detailed longi- 
tudinal sectional view on wKicli • is 
_ - indicated- tlie flow of fluid longitudinally 

through the filter element. " 
10 ^ig- i2 is a transverse sectional view of 
. a filter element iiieXudin^ a iurtier modi- 
. fled form of the present inyentipn. 

^ Fig; 13 is a sectional view taken, along 
\, ^ the line 13-^13 of Fig. 13 in the direction 
15 of the arrows. 

Fig. 14 is 'a:vieT9- simtiar tb--that shown 

in Fig. 12 31ustrating ^.further modi^ 
iion^ of . the present iny entibn. 

• S'ig- 15 is a fragmentarv elevatitHial 
20 ^ew of a weh prior , to f olding and whi^ 
embodies still aiLolher m.Qdifleati6n of tte" 
■ present inyenticoi* ' ^ - " ' 
>x^Fig. i6:is a fragmentary :dGtailed trans- 
ve*a§ sectional view of a tulralar filter ele- 
25 mentsembodying the_same form of inven- 
tion incijidedjiiK " 
. .4^ filter unit comtcucted in abcordance 
with the present ipyentipn . is shown in 
Fig..l of the dig^wings aid is indicated by 
oU riKference charadfcer i. ."T]^g imit com- 
prises .a foraminons "tabe "2 ^Jah. is. aur- 
rbunded by a tubular- cellulosi^lS:|Jer ele- 
; : ment 3^ Morunted: m. tKe ends H the 
_ fdr'aminoua tube 2 are xjlosure membears 4 
30 an4; 5 which.4are in : the foran' of r^g-. 

.shaped discs, . .. These closure members^ 4- 
- jand 5 ajre of 'a-_dmmeiber ;sli;ghtlyV larger 

- iihaiit that^ of" the filter element and ' ate 
. provided with peripheral sHiallj extend- 

40 ittg flaiiges 6. A± the :imier portion/ the 
. closure dises - 4 a3id"'5 " are dra^n to form 
gasket- J^Boeiving seats 7 upon" wMch are 
rdounteH gasSete' of "cork or other "suitable 
material. '8. JCn "forming the^" \^asket 
45 receiving seat 7, an.: ' axially extending 
ahoidder 9^ is provided in each closure . 
member which is adapted to enter within 
. - the end of the foraminous tube" 2 and 
: thereby serve to motmt the closure xnem- 
50 bens 4 aad 5 on the ends of said tube. " 
I: - The callulpsic 'filter element " 3 is of 
. oylindrioal tubular *; formation. As is 
^ - - clearly illustrated in Fig. Z of the draw- 

- -ings, the tubiulai filter element 3 is f of med 
55 of a web 3a of cellulosic material which is' 

folded back and forth upon itself in zig- 
zag formation. It will be noted from Fig^ 
. 2 that the zig-zag f ormation of the webi of 
cellulosic filter material is so arranged 
60 that one set of alternate folds ID' therein 
lies in a surf ace defining the inner peri- 
phery of the tubular filter element and' 
that the other set of alternate iolds indi- 

- - cated by referehee character 11 lies 
65 within .the cylindrical ; snxf ace' forming 



the _ outer peripheiy of the tubular filter 
element. In the parfeioular construction 
shown in Fig. 2, the siaretches 12 .of the 
web of -cellulosic filter material which lie 
between the folds 10, and 11 ia the-inn^r 70 
and outer peripheral portions"^ of the 
-tubular- element are arranged to cixtend 
substantially radially of the tubular filter 
(dement. 

. The idner folds 10 of the web of filter 75 
material are. joined together by being 
attached to. the baeking or binding, strip 
IS which lies between the inner folds of 
the .filter element and the foraminous 
tube s. ; " 80 

In_ : assembling the filter unit, the 
tubnlar filter element 3 is placed about the 
f orammous • tube 2 and is set in fluid " 
plaster of Paris 14 which has heen pre- 
viously deposited in the pocket formed in S5 
" the lower closure member 5. When the 
pr^tfer.of Paris sets, it.fGmis an end seal, 
extending across the element/ and also 
serves to secure the .filter element to the" 
closure member 5. A similar body of 90 
plaster of Paris 15. is provided within the 
pocket of the closure iaember 4 to form a 
seal fo^the upper end of the filter element 
3. ' Vvhile I have referred to the use of 
gosure members 4 and 6.. and plaster of 95 
Pans 15 and 14, it will be appreciated 
that other types oi end . seals niay be 
provided- : . " . . . 
- The filter element as just described pro- 
vides an open filter surface which is parti. 100 
:^^ularly suitable for filtering, fuel oil. ' 

^i^ellulosic filter, material "is. a web 
of wadding with embossed grooves 16. • 
extending Tongitadinally of the weK 

hi 1 embps^d grooves 16 extend 105 
parallel to each jDther and those on one 
surface of the stretches 12 of the w^b are 
aligned with those on the opposite* slirf^ce 
thereof so that when the web is folded into ' 
zig-zag formation ^as illustieated, a 110 
.plurality of flow channels will be provided, 
'between the corresponding grooves in 
contactinR- surf aces, of the stretches of the ■ - 
web similar to those shown in- Fies. 10 
and 11. - - . 115 

The filter element 3- employed in th^ 
unit shown in Fig. .1 and Fig. 2 may. be* 
constructed in a manner whicK is very 
effective for the„ purpose. As illustrated 
^^11 1^'. ' of the drawings, a web -3a of 120 
cellulosic material is folded into zig-zac 
formation. The alternate folds lO and 11 " 
are ejected by stretches 12 of the webs 
i * several stretches 12 are of sfrili- 

stantially equal length; After a sufficient 135 
length of" web has been folded, it may be 
placed on a plane surface arid com- 
pressed longitudinally thereof to form a 
compacted zig-zag formation as illus- 
trated m Fig. 8/ By exerting a di^ht 130 
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presstixe on .tte zig-zag formatioa, ih.&\ 
several stretclies 12 of tke. -w^h will l^e 
brouglit into juxtaposed position and -will 
be evenly distcibuted beti?reen tbe ends on 
6 wHoli tie pressure is exerted. . .-\ , . 

WMle in the compressed coiidition, . ■ a 
strip of net-like . backing . or - landing 
material 13 is applied to tbe surface, 
defined by tbe folds lOr and an adhesive 
10 sucb as sodium silicate or otber suitable 
material is applied tbereto. \ After tbe . 
adliesive bas dried,, tbe backing or binding 
strip 13 will serve to i>ind tbe folds 10 
together and upon release., of tbe .pressure 
15 applied to tbe. ends of tbe zig-^zag forma-, 
tion, tbe unattacbed folds .ll -will tend to 
fan out. It will be not«d tbat a length of 
l^eking or binding^ strip greater thsua the 
length of tike compressed aig-zag format . 
20 tion is applied to the latter to provide a 
tab 17. In constructing, the filter element 
3, the.zig-2iag formation having- the folds 
10 secured together by the Isdnding strip 
13 is bent into a- tubular formation and 
25 the tab 17 is secured td the olJier end. of 
the banding strip 13 as illustrated in Fig, 
9 of the drawings. A- filter eleinent con^ 
structed as described may be assembled 
into the unit shown in Pigs.' 1 and 2. " ■ - 
30 The filter described hereinbefore is. par- 
ticularly suitable f or uise in the daiiflca-. 
tion of fuel oil since the Slt&r is of open 
construction. In other words,^ a pair pf 
stret<ihes 12 loined by an inner f old . lib" 
35 flare outwardly and are spaced apart at- 
their outer ends. When it . is desired .to--' 
effect the filtration or clarification of . 
lubricating oils, a - somewhat did^erent 
form of filter unit is often found to be 
40 desirable. A filter xmit suitable for this 
purpose is illustrated in Ilgs. 4 and' 5 of 
the dra^ngs and has been designated by 
reference character 18. Thisunit.com-- 
prisea a shell 19 and a cellulosic filter 
45 element la. The shell is formed of an 
outer perforated tube 20, an inner .per- 
forated tube 31 which is concentric with 
the outer tube and ring-shaped top .and. 
bottom closnres-22 and 23. It. will be noted. 
50 that the closure members 22 and 23 axe 
provided with corrugated portions 24 
which surround and form annular gasket 
seats 25. The outer rim flanges 26 of the. 
closures 22 and 23 are sealed to . each end 
55 of the outer foraminous tiibe 20-by form- 
ing an interlocking seam . between : the 
outer peripheral flanges of the closure 
members and the ends of the tube 20. A 
seal *is efiected between the ends of the 
60 inner foraminous -tube 21 and the. closiire 
members by flanging the euds of said 
inner tabe over cork or other suitable gas-: 
kets 27 which are positioned in the -gasket 

seats 25. .- . ... - . .-- 

65 For this form of the present invention^ 



the cellulosic filter element la is of cylin- 
drical tubular formation and is assembled 
in the shell of the filter unit betweien the 
outer. and inner foraminous. tubular walls. 
The cellulosic filter element is constructed 
somewhat similarly to that shown in Eigs, 
1 and 2 of the drawings, but differs there- 
from in that the stretches 12a of the web 
of cpUulosic material are curved interme- 
diate the folds 10a and 11a. Another, 
.difference between the. filter .element la 
and that shofwn in Eigs. 1 and 2 is that in 
the. prior figures^ the outer folds li in the 
web of cellulosic material . are oircum- 
ferentially spaced japart and. the stretches 
of the folded web are spaced apart at the 
outer periphery of £he filter element and 
are in . enga^eiuent with each other 
adjacent the inner periphery of said ele- 
ment. In the congttruction shown in Figs. 
"4 and 6, however,- adjacent stretches 12a 
of the. folded -web are in contact with each 
other throughout substantially their 
entire extent from the inner to the outer 
peripheral portions of the tubular filter 
element. lit the form of filter shown in 
Figs. 4 and 5, tJie web is provided with, 
erhbossed grooves 16a in the name manner 
as is the case of those shown in Figs. 1 
. and 2. As a matter of fact, the forms of 
filtersr shown in Figs. 1 and 4 may be oon- 
sfecucte^d from the same web of cell\|Josic 
-material. There may be some difference 
in the length of. the stretches between the 
inner and outer folds of the web forming 
the tubular bodi^, .but ' this w;ill, of 
course, depend upon the radial thickness 
of the tubular filter bodies to /be con- 
structed. .. 

. The principal diffearence between the 
filter shown in Fj:g..JL and that of Fig. 4. 
resides iiL. the fact that tlTe: filter of "Fi§, 1 
is of open non-compacted construction, 
.•whereas the filteJ:r>f S'ig. 4 is compacted 
or consolidated so that the liquid to be 
filtered will flow through more restricted 
flow passages. The method of making the 
filter shown in Figs. 4 and 5 of the draw- 
■ iags is substantiially the same as " that 
employed in making the /filter element of 
'Figs..l and 3 as illustrated in Figs. 7, 8 
and. 9 of the drawings. . In making the 
filt&r element of Figs. 4, and 5, an addi- 
tional step is applied to the zig-zag form- 
ation after it has been assembled , as illus- 
trated in Fig. -9. . This additional step 
comprises effecting . a relative rotation 
between the outer and inner peripheral 
surfaces of . the tubular, body.. Such 
rotation causes the- radially extending 
stretches of the web to wrap upon each 
other and thereby consolidate the _ filter 
body by reducing the external diameter 
thereof. After being so VTrapped, bind- 
. ing means may be applied over the 



70 



75 



80 



6d 



90 



85 



100 



106 



110 



116 



120 



125 



130 



BNSDOCID: <GB 



.685295A J > 



885,^90- 



exterior of -tlie consolidated demeujfc or it 
may 1)6 ^ directly inserted witkout sucIl 
restraining' means into tlie anniilar space 
afforded in tlie -shejll -between itLe outer 
5 foraminoTis talbe 20 and tke inner 
fpraminous tube 311 After assembly 
- wi'Qiin the skell, the open end o-f tlie aWl 
may be closed to produce tie completed 
£lter unit as illustrated in Sigs. 4 and 5. 

-10 jji tubular filter elements sbown in 
Pigs. 1 and 2 and in Pigs. 4 and 5, ibere 
SLPe a pluccality of £.oyr j)assag'es foamed 
between ike adjajdent sfe'etches of tbe web 
oi ceHulosic material by reason of tbe 

15 alignment of tbe embossed grooTes in tbe 
several stretcbes. Tbis is mo-re clearly 
illustrated in Pig. 11 of tbe drawings 
wbicb diagramznatically represenis a cross 
seotion tbrougb sucb flow passages. It will 

2Q be noted" from Pig. 10 tbat a liquid being 
passed radially inwardly of tbe tabular 
Alter element tbrougb tbe passage open- 
ing at tbe outer surface of tbe filter will 
flow longitudinally of tbe passages formed 

-25 by tbe embossed grooves 16- and will fl&w 
tbrougb tbe stretcbes 12 of the cellulosio 
inaterial wiiob forms tbe walls of said 
grooves into- tbe passages wMcb open on 
tbe inner peripteral surface of tbe 

'•80 tubular filter element. As indicated by tlie 
arrows in Pigs. 10 and ll^tbe liqutd pass- 
ing first into tbe passages wEiclrTopen on 
tbe outer~surfao6 of tbe tubular filter-ele— 
ment will penetrat-e into tbe pores of ibe 

86 celltilosic material-and ^iil flow primarily 
thgcougb tb© loose ttnembossed portions of 
tbe web of filter material between tbe 
embosed grooves 16 ^ as is clearly sbown in 
Pig. 11, into- tbe passages wMcb open on 

40 tbe inner peripberal surface of tbe tubular- 
filter element, Wbile in tbe form of 
invention sbown in Pigs 1 and 2 tbe outer 
portions of tbe filter element are furtber' 
spaced apart tban tbe iiiner portions 

45 tbereof , tbe flow of liquid will follow sub- 
stantially tbe same pattern as is indicated 
in Pigs ID and 11. 

As a furtber modification of tbe pre- 
sent invention, it is also contemplated to" 

SO. construct tbe tubular cellulosio filter ele- 
ments vi a plurality of juxtaposed webs of 
cellulosic material. In Pig. 3 of tbe 
drawings, tbere is fragmentarily illus- 
trated a dSlter unit sucb as utilized in tbe 

55 construction sbown in Pig. 2 but wbicb 
differs tberefrom in tbat two webs are 
simultaneously folded into zig-zag forma- 
tion and formed into tbe tubular sbape of 
tbe filter element. Tbe two webs 3b and 
W 3o may be suitably secured togetber by an 
adbesive or olber means. Since tbe cellu- 
losic material of wbicb tbe webs are 
formed "is somewbat porous, some of tbe 
adbesive applied to ihe folds of tbe zig- 

65 zag foirmation -iota wbicb tbe two webs 3b* 



and 3o are formed fox attaobing tbe bind- 
ing strip tbereto will soak tbrougb "tbe 
web 3^b to wbicb tbe adbesive is directly 
applied, and be at least partly taken up by 
tbe web 3c and tbis wUl effect a bond 70 
between tbe two webs 3'Vand So; 

In Pig. 6, tbere is illustrated a con- 
solidated tjrpe of * filter . element con- 
structed of two juxtaposed webis 3d and 3e. 
Tbis element will be* Gonstruoted in a 76 
manner substantially similar to' tbat of 
Pig, 3 but will include tbe furtlxer steps 
of consolidation a^s " described in connec- 
tion witb Pigs. 4 and' 5 of tbe drawings. 
. A furtber modificatioai of tbe present 80 
invention is illustrated in Pig. 13 of tbe 
drawings in wbicb it will be noted tbat a 
pluralii^ of sbeets or strips 29 of cellulosic 
mat^al bavinsr an adsorbent sucb as" 
bausite or similar material incorporated 85 
tberein, are inserted between certain of 
tbe- ad-jaeent stretcbes 12b of tbe' folded 
web of cellulosic material. Tbese leaves 
or sbeets are of - adsorbent - containing 
material combined witb a flexible base or BO 
bonding material sucb as cellulosic fiber. 
Tbis adsorbent material can be in very 
fine form distributed evenly - tbrougb tbe 
fiber. Tn manufactimng tbe sbeets of 
adsorbent containing material, cellulosic 95 
fiber -and tbe selected adsorbent material 
sucb as bauxite are beaten togetber into a- 
pulpi in tbe presence of a liquid. Tbe 
pulp is dried and comx)Tessed into paper- 
lite strips similar to tbat of pure cellulosic 100 
sbeets and wbicb form an excellent adsor- 
bent material. Tbe bauxite or otber 
adsorbent used may be under 60-me5b in- 
fineness. It bas been ;f ound tbat tbe 
adsorbent containing sbeets are particu- 106 
larly- effective wben tbe bauxite is con- 
tained in a - proportion- over 25% by 
weigbt :of tbe finisbed . product. If tbe 
material is nsed^ in tbicker strips, tbe per- 
centage" by weigbt of . bauxite may be 110 
increased to as bigb as 75% of tbe total 
weigbt of tbe adsorbent mistute. In 
ordinary small filters, a composition con- 
taining approximately 50% by weigbt of 
bauxite bas been found to be -effective. - 116 

in assembling a filter element sucb as 
illiTstrated in Pig. 12, tbeT>rocedure out- 
lined in connection witb Pig. 7 is fol- 
lowed and after tbe web of - cellulosic 
material is folded and placed on a plane 120 
surface; sbeet^.29 .of tbe adsorbent cou-. 
taining material are inserted betweeu tbe 
upper folds lOb. After tbis step, a suit- 
able adbeiiive is applied to tbe uppei; 
folded edges of tbe cellulosic material and- 125 
to tbe exposed intervening? edges of tbe 
sbeets 29 of tbe adsorbent composition and-, 
a strip of binding or backing material is- 
applied tliereto as bereinbefore described* 
Prom tbis; point on, tbe proceduxe fox tbe 130 
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formaiioa of tlte tubular filter element is tialLy its origmal folded form. This is 

identical to tkat hereinbefore described. probably due to tfe natxaa+e of tbe ma^^ 

If a tubular filter element of tHe. con- of tbe web. and its eonstruotion a^id to the 

solidated form ^ corre&ponding to tliat manner in -wbicli tlie web i& folded to pa?e-. 

5 illustrated in Figs. 4 and 5 of tke draw- sent a comparatiTely larg'e surface of tie 70 

ings is desiredj tbe oniter peripberal pox- webt for a ^iyen diameter oi ike filter ele- 

tion. of tbe tubular^ filter element may be ment. lit any event, d^e to. tbe ability of 

rotated relatively to tbe inner peripkeral tbe lig.uid to fiow tbroug^li tbe filter aa 

portioi): .thereof to form a consolidated illustrated in "Figs. iO and 11 aiid as 

10 tubular body as illustrated in Eig. 14 of described in Ganrtection tkerewitb, tbere T5 

tke drawings^ After consolidation, tbe i& a substantial equalization: of pressure 

filter may be positioned in a casing suck on botk sides of tke web wkick -tends, to 

as illustrated in Mgs. 4 and 5. avoid collapse of tke filter and premature 

Tke filter illustrated in Mgs, 12^ — 14 of clogginj^ tkefeof , ; 

15 tke drawings kas been found particularly Froui tke f oreg'bing description, it will 80 

useful in tke_ clai*ification of fuel oil and be appreciated tkat tke present inventEon 

lubricating oil in tkat tke strips, or skeets - provides a filter element ijartteularly use- 

29 of adsorbent containing material con- f ul in filterinLg'B?nits. to- be incorporated in 

. tribute to tke filtering unction of tke sub;- clarifiers for various liquids in^eludin^ 

20- stantially pure cellulosic inaterial to effect lubricating' oils and fuel oUbs. ^ke- several 86 

a more complete filtering action.. In tkis types of construction kerein iUpstrated 

construction, tkere is tke combined and described provide a number of varia- 

unxGstrioted flow of tke liquid tkrougk tke - tions of tke basic type filter wkick kas 

passages formed by tk^ grooves m tke con- been found to be advantageous over filters 

26 tacting portions of tke cellulosic material keretofore employed for tke purpose 90 

and likewise in tke passages formed by intended. It is particularly notewortky 

tke grooves in tke cellulosic naaterial aud tkat tke consiruetion of tke filter element 

tke contacting adsorbent _ containing as described prevents collapse of tke loops 

material. " or folds in tke_ web o^f cellulosic material 

30 Ip- some instances, it hJss been found and likewise avoids premiature clogging" of. 95 

desirable to provide apertures in tke inner tke filter wkiek greatly prolongs its life, 
and outer folded portions of tke webi of Having now particularly described and 

celluiosio material. Tkese apertures 2S, .aisceajtained tke naiure oi my said inven- 

as illustrated in Fig, 15, may be formed tipn and in wkat manner tk© same is to 

86 in tke web of cellidosio material prior to be performed, I declare tkat wkat I 100 

folding of tke same into sag-zag f(H?ma- claim is: — • 

tion, tke web 3b b^g provided witk - 1. A filter element in tke form of a 

transverse rows of aperinires 28. In con- tubular body comprising an elongated web 

structing a filter element as fragmentarily of filter material folded to e:£tend back 

40 illustrated in Pig, 16, tke web 3b is folded and f orlii! between tke inner and outer 106 

alan^ like lines of perforations 28 so tkat peripkeral surfaces of tke tubular body 

in tke finisked form tke inner folds 10b witk tke folds tkereof extending longi- 

and tke outer folds lib will botk kave tke tudinally of tke tubular body, and a 

perforations 28 formed tkerein. Tke con- tubular binding siacip secured to tke inner 

46 cept of tke present invention in wkick folds, okaaraoterized by tke tabular body 110 

perforations are provided in tke folds eon- being of cellulosie filter material kaTing 

necting adjacent stretckes of tke web of tke folds of tke web at tke inner sxirfaoe 

cellulosic "material niay be applied to of tke tubular body in contact witk eaok 

eitker tke open tjj^e filtecr element skown otker. 

60 i^ Pigs. 1 and 2 or to tke compacted type 2. A cellulosic filter element according 115 

of filter element illustrated in !Figs, 4 and to olaim 1 wkerein tke web kas grooves in 

5 of tke drawings. By providing tke per- ike surfaces tkereof extending radially of 

forations, tke folding can be more easily tke tubular body for forming flow pass- 

eSected and tkere will be less tendency for, ages between tke contacting surfaces of 

56 tke filter to clog up during use because of stretokes of said web extending between 120 

tke partial disckaxge of liquid tkrougk tke inner and outer surfaces of tke 

tke perforations. tubular body. 

In tke several forms of open type of 3. A cellulosic filter element according 

filters described it may, upon first con- to claim 1 or 2 wkerein tke stretokes. of 

60 sideration, be assumed tkat tke folded tke web between tke inner and outer but- 125 

stretckes of tke web- or webs of cellulosic faces of tke tubular body lie in planes 

material would collapse upon attempting extending substantially radially of tke 

to force liquid tkeretkroixgk. Actually ^ body. 

kowever, tkere is no collapse of any por- 4. A cellulosic filter element aocording 

65 tion of iJie web and it maintains substan- to any of claims 1 — 3 wkerein tke tubular 130 
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, body hag a' pliifality" of 'siiperirdpDSBcl . .V,eh in ike; same clirectiou to c^iisdlitlaie 

-elongai^dVebaof ceUulosic filier maferial tlie tabulax bodj and* to ->i±ai? -the 8S. 

. - folded to extend back snxd. f ortli between stretclies into intimate <36ntact ' wit]i^ ^on- 

tbe iimer and outer periplieral -Surfaces of .tigiious stretclies.. 

. & tbe i?iLbTiiar body; - • 8. . A metiiod accordiiiff - to : claiia 7 

'I 5, iL scelltLlo&iG filter element, according wberein tbe consolidation of tbe tabular 

-to.any of oladmfil^r-4'^^ body is effected- by relsitite rotation 40 

: adsorbent <Mmtaining cellulosic'.mate^ be^tween tbe outer and inner- surf aces of . 

.are. interposed batwBen. tbe- folds and tbe tnbtdar body to wrap tbe adjaceait 

10. extend from, tie inner peripbery of tbe -stretotes of tifcie webr to^etber. . - " ■ 
.tubular body towards tbe outer peripkery 9. A naetbod according to claim 7 or 8 

tibLereoL - V . _ wherein tbe securing of tie folds of tkc 4& . 

. . A ceUiilosie filter .dlemen^ according zig-zag formation is effected by applying 

to ..claim & -wherein tie atrips haye finely .a bining strip to- the surf ace "of the ^ag- 

16 di-vided bausxfe contained jKierein inter- zag formation containing one s^t of folds, 

./ -posed Jbetroen-tfee. joined portions of th^ applying adhesiTO to the binding strip 

. "web aSid extending from -the inner peri- and folds. to attach the binding strip to 60 

phery of the'tubiilar body towards the -the folds, and the zig-zag formation is 

aiiter periphery thereof . " • . . then bent to form the cylindrical tubular 

20 \ .: 7.. A inethbd of constniciting tubular body with the binding strip forming the 

. filter bodies comprising folding. an elon- -inner surface thereof. . * ' * " ' 

.^gated web of oeilulosic imaterial into a 10; The method of construGting tubular 56.- 

- .aig-zag formation, compresMng said zig- filtering units substantially as " herein- 

zag formation to cause adjacent stretches - before described. ... 

• - - 2^ <^f the web to lie. in contact with each ' 11/ A filtering unit -Substantially as 

• ; other, securing the folds, at one surface hereinbefore described and substantially 

of thia formation together, bend- as: shown on the accompan^ang drawings. 60 

mg the.zig-v^^ formation into the form " 
6£.a cylindrical tubular body with the Dated thi s 15th day of February, 1945. 

- 30 joined folds forming the inner surface of SOUTH WICK WALrBRIDQE BRIGGS. " 

the* tubular body . and the' :other folds • Per : Boult, Wade & Tennant, ; 

lying in the outer surface, of said tubular .Xll /112, Hatton Grarden, London, E.C^l, . " : 
. - -body,, and bending the stretches of the ■ - . Chartered Patent Agents. 

- liCtoington SpaLPrinted f or His Majesty's Stationery Office, by- tfie Courier Press,~-1947, Piiblished at 
•* _ ■ . / - -The Patent Office, 25, Southampton Buildings, London, -W.C. 2,- from which copies, ^\ 
-! : r price Is. Od, each (inland) .l_s- Id. (abroad) may be obtained. - . 
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